
13.DOCUMENTATION
13.1INTRODUCTION
ThissectiondescribesthevarioustypesofdocumentsthatshouldbegeneratedwiththeScreeningWalkdownandEvaluationProcedureandhowtheyrelatetoeachother.ThissectionalsodescribesthetypesofinformationwhichcouldbesubmittedtotheDOE.ThefollowingfivemajortypesofdocumentsareusedwiththeDOESeismicEvaluationProcedure:
QSeismicEquipmentList(SEL)
cScreeningEvaluationWorkSheets(SEWS)
cOutlierSeismicEvaluationSheets(OSES)
cScreeningEvaluationandDataSheets(SEDS)
cEquipmentSeismicEvaluationReport(ESER)
TheSeismicEquipmentList(SEL)andsupportingdocumentsshoulddescribetheoverallapproachusedinidentifyingtheequipmentlistedintheSELandthebasisforselectingthelistedequipmenInaddition,theSELanditssupportingdocumentationshoulddescribethemethodusedforveri&ingthecompatibilityoftheSELwiththefacilityoperatingprocedures.FurtherguidancefordevelopingtheSELisprovidedinChapter4,whichdiscussesthecontentsofandmethodsforgeneratingtheSEL.
TheScreeningEvaluationWorkSheets(SEWS),OutlierSeismicEvaluationSheets(OSES),ScreeningEvaluationandDataSheets(SEDS),andEquipmentSeismicEvaluationReport(ESER)arediscussedinSections13.2,13.3,13.4,and13.5,respectively.CopiesoftheSEWS,OSES,andSEDSformsfollowSection13.5.TheformscontainedintheDOESeismicEvaluationProcedurearesuggestedformatsfordocumentingtheinformationfromtheseismicevaluationsOtherforms,whichcontainequivalentinformationtothosediscussedinthischapter,maybeusedtodocumenttheresultsoftheseismicevaluationsusingthisProcedure.
Theextentofsuggesteddocumentationfortheseismicevaluationsislimited.Theunderlyingreasonisthattheevaluationsaretobedonebyhighly-qualifiedindividualswhohavebeentrainedintheuseandapplicationoftheDOESeismicEvaluationProcedure.Forexample,SCESshouldhavethebackground,experience,andtrainingtomakeengineeringjudgmentsduringthefacilitywalkdownandthusavoidhavingtodeveloplargequantitiesofbackupdocumentationtorecordeverydecisionmadeinapplyingtheprocedure.TheseSCESarethenheldaccountableforthescope,accuracy,andcompletenessoftheScreeningEvaluationandWalkdownprocessbysigningthattheresultsoftheseismicevaluationsarecorrectandaccurate.OneofthesesignatoriesshouldalsobealicensedProfessionalEngineer,asdiscussedinSection3.2.
13.2SCREENINGEVALUATIONWORKSHEETSZ
ThepurposeoftheScreeningEvaluationWorkSheets(SEWS)istoprovideaconvenientsummaryandchecklistoftheseismicevaluationcriteriadescribedintheDOESeismicEvaluationProcedure.Duringtheseismicwalkdown,theSEWScanserveasatoolforcollectingandorganizingtheimportantinformationfromtheseismicevaluation.TheSEWS,orasimilarchecklist,shouldbeusedduringthefacilitywalkdowntodocumenttheresultsoftheevaluation.
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EquipmentclasscaveatsandguidelinesaresummarizedontheSEWS.OtherinformaldocumentationmaybeusedbytheSCESasaidsduringtheScreeningEvaluationandWalkdownThesemayincludecalculations,sketches,photographs,andcharts.TheSEWSshouldnotbeusedunlesstheuserhasathoroughunderstandingoftheDOESeismicEvaluationProcedureandthereferencedocuments.
Thereare26SEWSformostoftheclassesofequipmentdiscussedintheDOESeismicEvaluationProcedure.The26SEWScorrespondtothefollowingclassesofequipmentandsectionsfromChapters8through10:

BatteriesonRacks(Section8.1.1)MotorControlCenters(Section8.1.2)Low-VoltageSwitchgear(Section8.1.3)Medium-VoltageSwitchgear(Section8.1.4)DistributionPanels(Section8.1.5)Transformers(Section8.1.6)BatteryChargersandInverters(Section8.1.7)InstrumentationandControlPanels(Section8.1.8)InstrumentsonRacks(Section8.1.9)TemperatureSensors(Section8.1.10)Fluid-Operated/Air-OperatedValves(Section8.2.1)Motor-OperatedValves(Section8.2.2MOV)Solenoid-OperatedValves(Section8.2.2SOV)HorizontalPumps(Section8.2.3)VerticalPumps(Section8.2.4)Chillers(Section8.2.5)AirCompressors(Section8.2.6)Motor-Generators(Section8.2.7)Engine-Generators(Section8.2.8)AirHandlers(Section8.2.9)Fans(Section’8.2.10)‘HorizontalTanksandHeatExchangers(Section9.1.2)CableandConduitRacewaySystems(Section9.2.1)Piping(Section10.1.1)HVACDucts(Section10.4.1)
SEWSarenotprovidedforseveralclassesofequipment.Fortheseclassesofequipment,theSEWSforSection10.X.Xcanbeusedasatemplateandthechecklistsprovidedinthesectionsforthoseclassesofequipmentcanbeusedduringthefacilitywalkdown.SEWSarenotprovidedforthefollowingclassesofequipmentandsections:

VerticalTanks(Section9.1.1)UndergroundPiping(Section10.1.2)HEPAFilters(Section10.2.1)GloveBoxes(Section10.2.2)MiscellaneousMachinery(Section10.2.3)UndergroundTanks(Section10.3.1)CanistersandGasCylinders(Section10.3.2)UnreinforcedMasonry(URM)Walls(Section10.5.1)RaisedFloors(Section10.5.2)StorageRacks(Section10.5.3)Relays(Chapter11)
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MostoftheinformationatthetopofeachSEWS(equipmentIDnumber,equipmentdescriptionequipmentlocation,etc.)canbeenteredontheSEWSpriortothefacilitywalkdown.IfadatabaseprogramisusedtodeveloptheSEL,thentheinformationatthetopofeachpageoftheSEWScanbeprinteddirectlyfromthedatabasefilecontainingtheSELinformation.
TheSEWScanbeusedasachecklistbycirclingtheappropriatesymbolinresponsetoeachstatement.Themeaningofthesymbolsisgivenbelow:

Y- Yes.Thiscriterionismet.(“Y”isalwaysthefavorableresponse,i.e.,allthe“Y”symbolsshouldbecircledifanitemofequipmentisseismicallyadequate.)
N-No.Thiscriterionisnotmet.
U-Unknown.Itcannotbedeterminedwhetherthiscriterionismetatthistime.(Thisresponsecanbeusedwhilethescreeningevaluationisinprogresstoidentifycriteriawhichmustbeevaluatedlater.)
N/A-NotApplicable.Someofthecriteriamaynotapplyforaparticularitemofequipment.

SomeofthestatementsontheSEWSaskwhichofseveralalternativesisbeingusedintheScreeningEvaluationandWalkdownandthemeaningofthesesymbolsisself-explanatorLikewise,whenallthequestionshaveafinalresponse,thelastquestionineachsectionoftheSEWScanthenbeanswered.
TheSEWSalsoprovidespacetorecordinformationabouttheitemofequipment,todocumentanycommentstheSCESmaywishtomdce,todocumentthereasonwhytheintentofanycaveatsandguidelinesaremetwithoutmeetingthespecificwordingofthecaveatrule,tosketchtheequipmenandtosignoff.Inaddition,theSEWShasa“RecommendResolution”sectiontosummarizetheequipmentevaluation.Forequipmentidentifiedasanoutlier,thissectionprovidesspacetoidenti~potentialoutlierresolutionapproaches.Theresolutionchoicesare:
● Maintenanceaction
● Furtherevaluation
● Retrofitdesign
● Other
oNofurtheractionrequired.Equipmentisseismicallyadequate,
AtthebottomoftheSEWSaresignaturelinesforallthoseperformingtheSeismicEvaluationandWalkdown.AsdiscussedinChapter3,thereshouldbeatleasttwoSCEsignatoriesandoneoftheSCESshouldbealicensedProfessionalEngineer.AsignatureontheSEWSindicatestheSCEisinagreementwithalltheentriesandconclusionsenteredonthesheetandallsignatoriesshouldagreewithalltheentriesandconclusions.
TheSEWSaredesignedtobecompatiblewiththeScreeningEvaluationDataSheets(SEDS)discussedinSection13.4sothatthesummaryinformationfromtheSEWScanbetransferreddirectlytotheSEDS.TheresponsestothefinalquestionineachsectionoftheSEWSandtheoverallconclusioncanbeentereddirectlyintotheappropriatecolumnintheSEDSdiscussedinSection13.4.
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13.3OUTLIERSEISMICEVALUATIONSHEETSS
TheOutlierSeismicEvaluationSheets(OSES)areusedtodocumentthereason(s)foranitemofequipmentidentifiedasanoutlierduringascreeningevaluationtofailthescreeningguidelines.AseparateOSESshouldbecompletedforeachitemofequipmentclassifiedasanoutlierasdiscussedinChapter12.
AnitemofequipmentlistedintheSEL,asdescribedinChapter4,shouldbeidentifiedasanoutlierifitdoesnotmeetthescreeningguidelinescoveredintheothersectionsofthisprocedureIfanitemofequipmentisidentifiedasanoutlierduringascreeningevaluationinoneofthesectionsoftheDOESeismicEvaluationProcedure,thenthereason(s)forfailingtosatisfythescreeningguidelinescanbedocumentedonanOutlierSeismicEvaluationSheet(OSES).Otherdocumentation,suchastheScreeningEvaluationWorkSheets(SEWS)discussedinSection13.3,alsohaveprovisionsforoutliers.AseparateOSESshouldbecompletedforeachitemofequipmentclassifiedasanoutlier.TheinformationtobeincludedineachofthefoursectionsoftheOSESisdescribedbelow.
Section1oftheOSESdescribestheitemofequipmentidentifiedasanoutlier.ThisisthesameinformationasfoundinthefirstsevencolumnsoftheSEDSwhichisdiscussedinSection13.4.OntheOSES,however,morespaceisprovidedtodescribetheequipmentsothatmoredetailscanbeincludedtofacilitatelaterresolutionofthisoutlierissuewithoutrequiringrepeatedtripsintothefacility.
Section2oftheOSESdefinesthoseconditionswhichcausethatitemofequipmenttobeclassifiedasanoutlier.Thissectionshouldidentifywhichoftheconditionsisthecausefortheitemofequipmentbecominganoutlier.Morethanoneconditionmaybethecausefortheoutlier.Inaddition,thereason(s)fortheequipmentbeinganoutliershouldbedescribedinmoredetail.Forexample,theSCEScouldindicateatwhatfrequenciesthedemandexceededthecapacity.
Section3oftheOSEScanbeusedtoprovideaproposedmethodforresolvingtheoutlierissue,basedontheexperienceanddetailedevaluationofthatitemofequipmentbytheSCESortheLeadRelayReviewer.Thisisanoptionalpartoftheoutlieridentificationprocess.Thissectionalsoprovidesspaceforsupplyinganyadditionalinformationwhichmaybeusedtoimplementtheproposedmethodofresolution.Thismayincludeinformationsuchasanestimateofthefundamentalnaturalfrequencyoftheequipment.
13.4SCREENINGEVALUATIONANDDATASHEETSA
TheresultsoftheScreeningEvaluationandWalkdown,asdescribedinSection2.1.3,shouldbedocumentedonwalkdownchecklists.ThesechecklistsincludetheScreeningEvaluationWorkSheets(SEWS)discussedinSection13.2andtheScreeningEvaluationDataSheets(SEDS).PreparationoftheSEDSincludesareviewofgenericandfacility-specificseismicdocumentatiandafacilitywalkdownoftheequipmentlistedontheSEL.ThecompletedSEDSconstituteatabulatedsummaryfortheformaldocumentationoftheScreeningEvaluationandWalkdownandreflectthefinaljudgmentoftheSCES.TheSEDSofferaconvenientwayfortabulatingthesignificantinformationfromtheSEWSforalltheequipmentlistedontheSEL.
TheSEDSisarrangedinrowsandcolumnsandeachrowcontainsoneitemofequipmentlistedintheSEL.ThecolumnscontaininformationabouttheequipmentandtheresultsoftheScreeningEvaluationandWalkdown.Guidelinesforcompletingeachofthecolumnsareprovidedbelow.
3BasedonSection5.2ofSQUGGIP(Ref.1)4BasedonSection4.6ofSQUGGIP(Ref.1)
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AtthebottomoftheSEDSaretwosetsofsuggestedsignatureblockstobesignedbythoseperformingtheSeismicEvaluationandWalkdown.ThefirstblockshouldbesignedbyalltheSCESwhoperformedtheScreeningEvaluationandWalkdown.ThereshouldbeatleasttwosignatoriesandoneofwhichshouldbealicensedProfessionalEngineer.AsignatureindicatestheSCEisinagreementwithalltheentriesandconclusionsenteredontheSEDS.Allsignatoriesshouldagreewithalltheentriesandconclusions.
ThesecondblockforsignaturesatthebottomoftheSEDSisforusebyasafetyprofessionalsystemsengineer,oroperationsengineerwhomayprovidecriticalinformationtotheSCESduringtheirseismicevaluationoftheequipment.Examplesofsuchinformationincludehowapieceofequipmentoperatesorwhetherafeatureontheequipmentisneededtoaccomplishitssafetyfunction.InformationofthistypeisparticularlyimportantifanitemofequipmentisfoundduringthewalkdownwhichshouldbeaddedtotheSEL.ItislefttotheSCEStodeterminewhetherthissecondblockofsignaturesisneeded.Onlythesignatureofthesafetyprofessional,systemsengineer,oroperationsengineershouldbedocumentedontheSEDSanddetailsoftheinformatiosuppliedtotheSCESneednotbeincluded.
NotethatthecompletedSEDSreflectthefinaljudgmentoftheSCES.Priortoarrivingatthisfinaljudgment,theremayhavebeenseveralwalkdowns,calculations,andotherseismicevaluationswhichformthebasisfordeterminingwhethertheequipmentmeetsthescreeningguidelinescontainedintheDOESeismicEvaluationProcedure.
CompilationoftheinformationontheSEDScanbedoneusingadatabasemanagementsystem.Thismakesitpossibletomanipulatetheorderinwhichtheequipmentislistedonthesheets.ItmaybeconvenienttouseSEDSbylocationinthefacility.ThismayoptimizetheroutingoftheSCESduringthewalkdownssothatbacktrackingisminimizedandseparateteamsofSCEScancoverdifferentpartsofthefacility.Afterthewalkdowniscomplete,thedatabasemanagemensystemcanbeusedtosorttheequipmentontheSEDSintolistsofoutliersorothercategoriesofequipment.
Thecontentsofeachofthe16columnsoftheSEDSaredescribedbelow.
Columns1through6containinformationforidentifyingandlocatingtheequipmentontheSEL.

Column1containstheequipmentclassnumber.
Column2containsthefacilityidentificationortagnumberfortheequipment.Thisisnormallyanalpha-numericdesignationbywhichanitemofequipmentisuniquelyidentifiedinthefacility.Thisidentifierwillpermitdirectaccessandacross-referenctotheexistingfacilityfilesordatasystemfortheitemofequipment.
Column3containsbothadesignationofthefacilitysystemtowhichtheequipmentbelongsandadescriptionoftheequipment.Ifthesystemdesignationisplacedatthebeginningofthisfield,thentheequipmentlistcanbesortedbysystemwithadatabasemanagemensystem.
Column4identifiesthebuildinginwhichtheequipmentislocated.
Column5containsthefloorelevationfromwhichtheitemofequipmentcanbeviewedbytheSCES.
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Column6containsadesignationofthelocationoftheequipmentwithinthebuilding.AnexampleofthisisbybuildingCOIUHlineintersection,suchasF-12.ThisindicatestheintersectionofcolumnlinesFand12.Alternatively,theroomdesignationcanbegiven;e.g.,dieselgeneratorroom(DGroom).
Columns7through10areusedtodocumentthesourceoftheseismiccapacityandthesourceoftheseismicdemand.

Column7containstheelevationatwhichtheequipmentismounted;i.e.,theelevationatwhichtheequipmentreceivesitsseismicinput(demand).ThiselevationshouldbedeterminedbytheSCESduringthewalkdown.NotethatthiselevationmaynotbethesameasthefloorelevationgiveninColumn5.
Column8identifiesthesourceoftheseismiccapacity.Thefollowingcodesmaybeused:

Component-SpecificSeismicQualificationDocumentation.
RS ReferenceSpectrum(forcomparisontoin-structureresponsespectra).
GERSGenericEquipmentRuggednessSpectra,GERS.

IftheGERSareused,anumberdesignation(XXX)shouldalsobegiventoindicatewhichuniqueGERSisused.Ifseismicqualificationdocumentationisused,referencetothedocumentatioshouldbenotedinColumn16.
Column9indicatestheexperiencedatafactor,FED,fortheequipment.
Column10indicatesthemethodusedtodefinetheseismicdemand.Thefollowingcodesmaybeused:

SDSSeismicDemandSpectrum
IDsIn-CabinetDemandSpectrum

Ifanin-structureresponsespectrumisused,anumberdesignationshouldalsobegiventoindicatewhichuniquespectrumisused.
Columns11through14areusedtodocumenttheresultsoftheevaluationoftheequipmentagainstthefourseismicscreeningguidelines:comparisonofseismiccapacitytoseismicdemand,caveatandguidelinescompliance,anchorageadequacy,andseismicinteraction.

Column11indicateswhethercapacityoftheequipmentexceedsthedemandimposedonit.Thefollowingcodesmaybeused:
YYes,capacityexceedsdemand.
NNo,capacitydoesnotexceeddemand.
uUnknownwhethercapacityexceedsdemand.
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Column12indicateswhethertheequipmentiswithinthescopeoftheearthquake/teequipmentclassandmeetstheintentofallthecaveatsandguidelinesfortheequipmentclass.Thefollowingcodesmaybeused:
YYes,theequipmentisintheequipmentclass,andtheintentofallapplicablecaveatsandguidelinesissatisfied.
NNo,theequipmentisnotintheequipmentclass,ortheintentofallapplicablecaveatsandguidelinesisnotsatisfied.
uUnknownwhethertheequipmentisintheequipmentclassorwhethertheintentofallapplicablecaveatsissatisfied.
N/ATheearthquake/testequipmentclassandthecaveatsandguidelinesarenotapplicabletothisitemofequipment.

Column13indicateswhethertheequipmentanchoragemeetstheanchoragescreeningguidelines.Thefollowingcodesmaybeused:
Y
N

u

Yes,anchoragecapacitiesequalorexceedseismicdemand,andanchorageisfreeofgrossinstallationdefectsandhasadequatestiffness.
No,anchoragecapacitiesdonotequalorexceedtheseismicdemand,oranchorageisnotfreeofgrossinstallationdefects,oranchoragedoesnothaveadequatestiffness.
Unknownwhetheranchoragecapacitiesequalorexceedseismicdemand,orwhetheranchorageisfreeofgrossinstallationdefectsorhasadequatestiffness.

N/AAnchorageguidelinesarenotapplicabletothisequipment;e.g.,valvesarenotevaluatedforanchorage.
Column14indicateswhethertheequipmentisfreeofadverseseismicinteractioneffects.Thefollowingcodesmaybeused:

YYes,theequipmentisfreeofinteractioneffects,ortheinteractioneffectsareacceptableanddonotcompromisethefimctionoftheequipment.
NNo,theequipmentisnotfreeofadverseinteractioneffects.
uUnknownwhetherinteractioneffectswillcompromisethefunctionoftheequipment.

Columns15and16areusedtodocumenttheoverallresultoftheequipmentevaluationandtorecordanotenumberforexplaininganythingunusualforanitemofequipment.
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Column15indicateswhether,inthefinaljudgmentoftheSCES,theseismicadequacyoftheequipmentisverified.Notethatthisjudgmentmaybebasedononeormorewalkdowns,calculations,andothersupportingdata.Thefollowingcodesareused:
Y
(1)(2)
(3)(4)
N

Yes,seismicadequacyhasbeenverified,i.e.,code“Y”,foralltheapplicablescreeningguidelines:
seismiccapacityisgreaterthandemand,theequipmentisintheearthquake/testequipmentclassandtheintentofallthecaveatsandguidelinesismet,equipmentanchorageisadequate,andseismicinteractioneffectswillnotcompromisethefunctionoftheitemofequipment.
No,seismicadequacydoesnotmeetoneormoreoftheseismicevaluationcriteria.Equipm~ntisidentifiedasanoutlierrequiringfurthereffortinaccordancewithChapter12.

Notethatthereisno“Unknown”categoryinColumn15sincethiscolumnrepresentsthefinaljudgmentbytheSCES.Atthispoint,theitemofequipmentshouldbeeitherverifiedtobeseismicallyadequate(Y)orfoundtobelackinginoneormoreareas(N)andshouldbeevaluatedasanoutlierinaccordancewithChapter12.
Column16canbeusedforexplanatorynotes.Anumbercanbeenteredinthisfieldwhichcorrespondstoalistofnoteswhichprovideadditionalinformationontheseismicevaluationofequipment.Forexample,anotecouldindicatethatasolenoid-operavalveismountedontheyokeofanair-operatedvalve(AOV)andisevaluatedasacomponentmountedwithinthe“box”ofthisAOV.Thiscolumnshouldalsobeusedtoidentifywhentheintentofanycaveatandguidelinesismet,butthespecificwordingoftheruleisnotneeded.

13.5EQUIPMENTSEISMICEVALUATIONREPORTS
TheEquipmentSeismicEvaluationReport(ESER)shouldsummarizetheequipmentseismicevaluationswhichresultfromapplyingtheproceduresintheDOESeismicEvaluationProcedureThefollowinginformationshouldbedocumentedintheESER:
● ResumesoftheSCESintheSRT.
● Descriptionoftheseismicdesignbasisofthefacility,descriptionoftheseismicdemandofthefacilityincludingthedesignbasisearthquake(DBE),identificationoftheperformanccategoryandfunctionofthefacility,descriptionofthesitecharacteristics,andbasisforestablishingthedegreeofuncertaintyinthenaturalfrequencyofthebuildingstructureifunbroadenedresponsespectraareusedwithfrequencyshiftingofresponsepeaks.
● ListofsystemsandcomponentsintheSEL.
● ScreeningEvaluationandWalkdowndocumentationincludingtheSEWS,OSESandSEDS.
● Notes,photographs,drawings,calculations,assumptions,andjudgments,asappropriateusedtojustifytheScreeningEvaluationandWalkdown.
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● ResultsoftheScreeningEvaluationandWalkdownforequipmentontheSEDSforms,includingdescriptionsofanycaseswhichspecificcaveatsandguidelinesaremetbyintentwithoutmeetingthespecificwordingofthecaveatrule.
● DescriptionofoutliersonOSESandSEWSformsandexplanationsofthesafetyandoperationimplicationsofnotresolvingtheseoutliers.
● Resultsofengineeringevaluations,tests,calculations,equipmentmodifications,andequipmentreplacementsaswellasaproposedscheduletoresolveoutliers.
● DescriptionofsignificantorprogrammaticdeviationsfromtheDOESeismicEvaluationProcedure.
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